Background: Anxiety disorders are often associated with several non-psychiatric medical conditions. Among the clinical conditions found in association with anxiety stands out the joint hypermobility (JH). Objective: To carry out a systematic review of the clinical association between anxiety disorders and JH. Method: A survey was conducted in MEDLINE, PsychINFO, LILACS e SciELO databases up to December 2011. We searched for articles using the keywords 'anxiety', 'joint' and 'hypermobility' and Boolean operators. The review included articles describing empirical studies on the association between JH and anxiety. The reference lists of selected articles were systematically hand-searched for other publications relevant to the review. Results: Seventeen articles were included in the analysis and classified to better extract data. We found heterogeneity between the studies relate to the methodology used. Most of the studies found an association between anxiety features and JH. Panic disorder/agoraphobia was the anxiety disorder associated with JH in several studies. Etiological explanation of the relationship between anxiety and JH is still controversial. Conclusion: Future research in large samples from the community and clinical setting and longitudinal studies of the association between anxiety and HA and the underlying biological mechanisms involved in this association are welcome.
Introduction
The emotional state of anxiety is universal and has an important adaptive function. It is generally described as a combination of somatic symptoms and subjective signs. States of anxiety are known to be present in non-clinical populations, suggesting a continuum between general and clinical populations. The clinical presentation usually consists of intense anxiety, not justified or proportional to external situations, imposing life restrictions and subjective distress. Thus, clinical cases present with interconnected physical, autonomic, and psychological alterations. [1] [2] [3] Anxiety disorders are often associated with several nonpsychiatric medical conditions. 1, 4, 5 This association may be the result of many factors, including the physiological consequences of underlying medical conditions, psychological reaction to the experience of being ill, secondary effect of treatment or an overlapping of two simultaneous adverse manifestations-anxiety and a medical condition. 6 Among clinical anxiety disorders, panic and social anxiety have been described as the most prevalent. Both require attention due to the interference of symptoms in different areas of life, such as work performance, academic achievement, and daily tasks performance. 7, 8 The presence of significant comorbidities is another important feature of these disorders. 2, 3, 9 Moreover, despite the significant prevalence of anxiety disorders, most people remain without appropriate diagnosis or treatment.
Among the clinical conditions found in association with anxiety, joint hypermobility (JH) is highlighted. 10, 11 This medical condition is usually hereditary, has an autonomic dominant pattern, and is present in approximately 10%-20% of the general population. 12 A study of twins showed that genetics accounts for at least 70% of the phenotype variance rather than environmental factors (e.g., training).. 12 Hypermobility is characterized by an extended range of motion in the joints, an increased distensibility of joints in passive movements, and hypermobility in active movement in the absence of a systemic rheumatologic disease. 13 JH is more common in childhood and tends to decline with aging. The prevalent is higher among women (raising questions about the still poorly understood hormonal influences) and the Asian and African populations, with ethnic differences suggestive of genetic variations. 6, 14, 15 JH may be accompanied by multiple organic anomalies, such as mitral valve prolapse (MVP). It is also associated with musculoskeletal dysfunctions, possibly resulting from glycoprotein deficiency and genetic alterations affecting the formation of collagen, which would explain tissue looseness and vulnerability to trauma in these patients. 16, 17 Musculoskeletal pain is the main complaint of patients with JH, as the flexibility of joints tends to demand greater muscle effort. [18] [19] [20] [21] The diagnosis of JH is usually established using the ninepoint Beighton scale.
14 According to this scale, subjects with a score ≥ 4 are considered as having JH. 15, 22, 23 The condition is characterized through the examination of five body areas, each one receiving a score of hyperextension: little fingers, thumbs, elbows, knees, and trunk (Table 1) . Aiming to allow the evaluation of hypermobility in body areas not covered in Beighton's scale, a similar methodology has been introduced and used by Bulbena et al., 24 which increased the body areas evaluated up to 10. In addition to this clinical evaluation, it is important to mention the existence of an easily-self-administered screening instrument for the assessment of hypermobility, called 'the five-part questionnaire for identifying hypermobility', 25 which has been reported to have a high correlation with Beighton's score. This instrument also evaluates broad body areas and considers previous history of hypermobility. 26 (Table 2 ). In fact, the clinical presentations of JH may range from simple manifestations that do not require treatment to severe cases in which joints are more easily displaced or other clinical conditions are associated, configurating a syndrome named Hypermobility Syndrome or (Benign) Joint Hypermobility Syndrome. 27 However, for some authors, the term 'benign' would hinder the acknowledgement of the legitimacy of some of the complaints of the patient, especially in what concerns distress, painful symptoms, and difficulties in performing daily activities. 28 Nowadays, for the diagnosis of joint hypermobility syndrome (JHS), Brighton's criteria are the most commonly used. 29 According to these criteria, the syndrome diagnosis is made taking into account not only Beighton's score but also some clinical manifestations associated with hypermobility (Table 3 ). The minor criteria serve to highlight the common physical findings of the condition. The JHS cases have a combination of marfanoid habitus, increased skin stretch, and others manifestations, such as joint subluxation or dislocation, predisposing to premature osteoarthritis. 18 The association of joint hypermobility and anxiety was described in 1988 10 in a case-control study of a sample of rheumatic outpatients with JH. Hypermobile patients showed a high prevalence of anxiety disorders (~70%), compared to 22% of rheumatic controls, with panic/agoraphobia and Table 1 The nine-point Beighton hypermobility score (Beighton 14 )
The ability to: Right Left Score: one point may be gained for each side for manoeuvres 1-4, so that the hypermobility score will have a maximum of nine points if all are positive. simple phobia disorders significantly associated. 10 A second study of a sample of psychiatric outpatients with panic/agoraphobia disorder showed that JH was presented in about 70% of them compared to 10% of patients with others psychiatric disorders, or 12% of medical patients without psychiatric disorders. 11 Cases with panic/agoraphobia disorders were 17 times more likely to suffer from hypermobility. Subsequently, these results were replicated in a two-phase cross-sectional epidemiologycal study in a sample of 1,300 inhabitants. 17, 30 It was observed that hypermobile subjects were eight times more likely to suffer from panic disorder and social phobia and six times more likely to suffer from agoraphobia than non hypermobile subjects. No other anxiety or mood disorders were found associated with JH.
These two conditions (anxiety and joint hypermobility) share several common features, such as early age of onset, decreased frequency with age, high prevalence in women, and familial aggregation. The two disorders have genetics factors that are still no well understood. Preliminary studies suggested a cytogenetic mutation in chromosome 15 in pedigrees with both disorders. 31 However, these initial results were not yet been replicated. 32, 33 Furthermore, both share an autonomic alteration, with higher anxiety sensitivity, abnormal pain perception, and higher somatic sensitivity than controls; similar to fibromyalgia, another condition with a high proportion of JH. Hakim et al. 34 proposed that the interaction between autonomic, physical, and psychological disturbances are linked in a complex manor in JHS, in the sense that each factor may stimulate each other.
In recent years there is a renewed interest in studying this clinical association from a clinical, epidemiological, and biological point of view. 35 The aim of this study was to carry out a systematic review of the clinical association between anxiety disorders and JH, discussing the methodological aspects and main findings.
Method
A systematic search for articles was performed in the electronic databases PubMed, LILACS, PsycInfo, e SciELO using the keywords 'anxiety', 'joint', and 'hypermobility' and Boolean operators. Articles in English, Spanish or Portuguese describing empirical studies designed to investigate the association between JH and anxiety were sought for the review. No time limits were set, and articles published up to December 2011 were included. Exclusion criteria were letters to editors, editorials, review articles, and articles reporting findings on the association between JH and conditions other than anxiety. The reference lists of selected articles were systematically hand-searched for other publications relevant to the review.
Selected articles were first classified according to characteristics of the population studied, study design, and psychopathologic evaluation (anxiety disorder or anxiety symptoms). Furthermore, sociodemographic characteristics, diagnostic criteria for anxiety disorders, presence of a structured interview for psychiatric diagnosis, anxiety rating scales, JH and JHS criteria, data on the prevalence and outcomes of studies on the association were extracted for a properly review.
Results

Flow selection of articles
Thirty-four references were found via PubMed. The search in the other databases yielded no matches. Twelve articles were selected after application of the inclusion and exclusion criteria and another six were included by handsearch. 17, [36] [37] [38] [39] Therefore, a total of 17 articles were included in the review. Table 4 presents the main characteristics of the 17 articles describing empirical studies on the association between JH and anxiety.
Characteristics of selected articles and data extraction
The articles selected for the review were predominantly from Europe, especially Spain, with one article from Zaragoza 40 and eight from Barcelona. 10,11,17,24,41-44 The Table 3 The revised (Brighton 1998) criteria for the diagnosis of benign joint hypermobility syndrome (BJHS). (Grahame, 2000) Major criteria
(1) A Beighton score of 4/9 or greater (either currently or historically) (2) Arthralgia for longer than 3 months in 4 or more joints Minor criteria
(1) A Beighton score of 1,2 or 3/9 (0, 1, 2 or 3 if aged 50+) (2) Arthralgia in one to three joints or back pain or spondylosis, spondylolysis/spondylolisthesis.
(3) Dislocation in more than one joint, or in one joint on more than one occasion.
(4) Three or more soft tissue lesions (e.g. epicondylitis, tenosynovitis, bursitis).
(5) Marfanoid habitus (tall, slim, arm span:height > 1.03; upper segment:lower segment < 0.89, arachnodactily, high arch palate).
(6) Skin striae, hyperextensibility, thin skin or abnormal scarring. Selected studies were published between 1993 and 2011. We found eleven case-control studies, five crosssectional and one cohort study design. All selected articles included a total of 3205 patients and 664 controls. Respecting the sample characteristics, we found articles focused on medical or rheumatic patients (n = 4), anxiety patients (n = 5) or general population, including workers and high school and college students (n = 8). Generally, the studies presented samples of both genders, aged between 18 and 65 years. 
Assessment of anxiety, hypermobility, and joint hypermobility syndrome
We selected a group of articles reporting the diagnosis of anxiety disorder according to DSM and a second group of articles reporting symptoms or traits of anxiety without a categorical psychiatric diagnosis (Table 4) . Most of the studies that evaluate anxiety disorder used a structured interview for the clinical diagnosis of DSM anxiety disorder (especially the SCID) and hetero-administered scales, such as the Hamilton Anxiety Scale (HAM-A). Studies that just evaluated anxiety symptoms or traits used different self-and hetero-applied assessment instruments for the screening of symptoms, including the Symptom Checklist -90-Revised (SCL-90-R), the State-trait Anxiety Inventory(STAI), and the Fear Survey Schedule (FSS). Three methods were described for the assessment of hypermobility: Beighton's score, 14 the Hospital del Mar criteria, 24 and the self-administrated join hypermobility questionnaire. 25 Beighton's score was certainly the most used measure.
Although hypermobility is frequently characterized by complaints of chronic pain, only two articles 45, 46 used specific or indirect instruments to assess this variable, such as the West Haven-Yale Multidimensional Pain Inventory (WHYMPI) and the Function Symptom Frequency (FSF). Another aspect worth noting is the fact that most articles (n = 14; 82%) used the word 'syndrome' to refer to the clinical picture of JH. Nevertheless, just two more recent studies 43, 47 clearly mentioned the use of Brighton's criteria for the characterization of the musculoskeletal symptoms that constitute the syndrome. Baeza-Velasco et al. 47 suggest some adaptations in the medical terminology to facilitate the self-reporting of the symptoms. This seems to have some similarity to Beighton's proposal to use a screening questionnaire consisting of four simple questions to detect complaints of arthralgia, in his seminal article on JH. 14 
Association between anxiety and hypermobility
Several studies found an association between anxiety symptoms or traits and JH. [38] [39] [40] [43] [44] [45] Regarding DSM anxiety disorders diagnoses, several studies reported an association between JH and panic/agoraphobia disorder 10, 11, 17, 41, 43 and two studies did not found an association. 36, 37 Generalized anxiety disorder was not associated with JH. 10, 11, 17, 43 Social phobia and simple phobia were related with JH but generally with a weaker association than panic disorder 10, 17, 43 (Table 4) .
Discussion
This review includes studies evaluating the association between anxiety and hypermobility. Differences in methodology used in most of the studies made it difficult to compare and compile results. In respect to our first outcome, the relationship between anxiety symptoms or traits and JH, most studies found a correlation between anxiety symptomatology and presence of join hypermobility. In respect to our second outcome, the association between anxiety disorders and JH, the stronger evidence is first for panic/agoraphobia disorder and then for social anxiety disorder and simple phobia. No other anxiety disorder or mood disorder were found in association with JH. This systematic review has some limitations and strengths. The clinical samples of case-control studies showed that the studies of hypermobile patients were carried out in very different settings and three of them with a small sample size. On the other hand, studies of anxiety patients showed more homogeneity and properly sample size to find the association. All of them use DSM criteria and three of four used a semistructured clinical interview. Raters were trained and blinded to the evaluation of hypermobility. However, one study focused on the role of MVP in the association, which limits the interpretation of the association. The cross-sectional surveys were done in different population with different range of age and gender, which may bias the joint hypermobility prevalence. Moreover, some of them used different cut-off point of Beighton's scale or another JH tools. Lastly, there is an unusual "internet" survey based on "tall people" and the presence of JH and social phobia in a small sample to be representative. Only one cohort study was found. Interestingly, although in a small sample size, the joint hypermobility group was associated with higher risk of developing anxiety disorders. Few studies used the Brighton`s criteria to assess the complete joint hypermobility syndrome.
It should be noted that several studies evaluating anxiety symptoms or traits had reported an association between anxiety and hypermobility, supporting that might be an association between some specific feature of anxiety and JH, even in non-clinical populations. Some studies reported that patients with hypermobility had more indicators of fear trait, 42, 44 which might have implications for symptoms of panic and agoraphobia and social anxiety; conditions associated with JH. Strong indicators of distress 45, 46 and somatization were also found, with significant emotional symptoms resembling those of hospitalized patients regarding physical symptoms and bodily concern. 46 The prevalence of hypermobility in anxiety patients varies widely between 13% 36 and 67.7%. 11 These differences between prevalence rates seem to reflect methodological issues. The results of the studies that investigated the prevalence of anxiety among people with hypermobility, however, were quite similar for both clinical samples and the general population. For instance, 69.3% of rheumatic patients with hypermobility had some type of anxiety disorder, 10 which is very close to the 62.6% found in the general population. 17 Another relevant remark is that the several studies that confirmed the association between anxiety and hypermobility were conducted in Spain, while some studies with divergent results were performed in different contexts and cultures, one in Turkey 37 and one in Israel. 36 Therefore, some different findings should be considered taking into account the ethnic and social differences and contextual variations in the prevalence of these clinical manifestations. These findings underscore the importance of psychometric studies with these instruments, including analyses of ROC curves and the establishment of the best cut-off points, considering mainly age, gender, and ethnic differences. 23 To our knowledge, no such results are available in the literature to date. Nevertheless, the most recent studies had included other measures of hypermobility, such as the self-administrated questionnaire 44 or the consideration of the syndrome according to Brighton's criteria, 21, 43 suggesting a trend of increased attention to the complexity of the criteria used for identifying hypermobility.
As previously mentioned, one article studied the effect of MVP in the association of panic disorder and JH. 37 The authors suggested that MVP affects the prevalence of JH in patients with panic disorder. Two more selected studies described investigations on the hypothesis that implicates MVP in the association between anxiety and hypermobility. 10, 11 From a methodological perspective, mention should be made to the scientific rigor regarding the assessment by blind investigators of psychiatric and rheumatologic diagnoses, as well as to the use of two diagnostic techniques (M-mode and two-dimensional echocardiography), which increase the reliability of assessments. However, these articles did not confirm the association. Thus, there seems to be a tendency toward confirming the connection between hypermobility and MVP, although the latter does not seem to have a significant impact on the association with anxiety. 49, 50 It should be noted that symptoms previously associated with MVP have currently been considered as suggestive of autonomic alterations in patients with hypermobility. 34, 50 Another two articles were focused on the hypothesis of the association between somatic (body) characteristics and anxiety disorders. These studies tested patients with thoracic deformity 48 and the asthenic somatotype. 24 Bulbena et al. 24 reported that an asthenic somatotype was associated with panic disorder. Gülsun et al. 48 showed that patients with torax deformity presented more prevalence of anxiety disorders than controls. Patients who presented both torax deformity and JH have high score of HAD-A scale than cases without JH. However, it is interesting to note that in their classical epidemiologic study with an African population, Beighton et al. 14 reported that the assessment of body constitution in 101 patients indicated no correlation between JH and somatotype.
Additional factors commonly found in the literature on hypermobility have as yet received little attention in what concerns their association with anxiety, such as chronic pain 22, 23, 29, 52 and non-musculoskeletal symptoms, like autonomic alterations 28, 53 and inadequate proprioception.
22,53
Conclusions
In general, the articles examined in this review tend to support the association between anxiety and JH. Future research should considerer the study of representative, large, and prospective samples in different settings; the study of the full joint hypermobility syndrome, different anxiety disorders apart from panic and phobia disorders (generalized anxiety, obsessive compulsive disorder, postraumatic disorder) and anxiety traits (more anxiety or fears, higher hypermobility); as well as other psychiatric disorders highly associated with panic, such as bipolar disorders or schizophrenia or the association with other connective tissue disorders. The study of the association is a challenging topic to perform experimental research of the link between JHS and dysautonomia, pain perception, genetic factors, or neuroimaging endophenotypes. From a clinical standpoint, it seems interesting to consider the association of anxiety in rheumatic patients. JHS may be a risk factor for future anxiety disorders and chronic medical complications (ostheoartrosis, pain, loss of functionality). Clinicians working on the field agree with the need of a multidisciplinary approach for treatment and prevention.
